Background: In Kurram district of Pakistan, people use medicinal plants to cure a variety of livestock diseases. This study was conducted with the aims to document the indigenous knowledge of medicinal plants used in veterinary practices in the district.
.
Background
Folk knowledge on to the use of medicinal plants as therapies for humans and animals is thousands of years old. Documentation of folk knowledge has gained substantial importance around the world especially with the ratification of the Nagoya Protocol in order to maintain cultural heritage (Ayeni and Basiri, 2018) . The Convention on biodiversity signifies to preserve and maintain knowledge, innovations and practices of indigenous communities embodying traditional lifestyle relevant for conservation and sustainable use of biodiversity (Salgotra et al. 2018 ).The knowledge is normally passed down through generations via word of mouth , in stories, poems, proverbs, and songs. The transmission of traditional knowledge through oral methods is however unreliable, and preservation through documentation is needed (Ullah et al. 2013) . Ethnoveterinary medicines have the ability to fight different kinds of animal disorders (Bullitta et al. 2018 ) and have several advantages over synthetic drugs. Ethnoveterinary medicines are easy to use, cheap, and readily available (Lans et al. 2007) . Ethnoveterinary medicines are now gaining popularity in both developed and developing countries, as they are easily obtainable and can be collected from farmers at a very low cost (Njoroge and Bussmann 2006) . Indigenous people including pastoral societies living both in urban and remote regions of less developed countries rear animals as an important source of food, income, and social security (Pica-Ciamarra et al. 2014 , FAO 2002 . In less developed countries, an estimated 30-35 % of livestock loss can be attributed to the lack of suitable animal husbandry practices (Dilshad et al. 2010 (Khattak et al. 2015 ), Malakand Valley, Lower Dir (Hassan et al. 2014 , Indus River (Mussarat et al. 2014) , Sulaiman Range , Himalayas (Abbasi et al. 2013) , Poonch valley Azad Kashmir (Khan et al. 2012) , selected hilly areas (Sindhu et al. 2010) and Cholistan desert (Farooq et al. 2008) . However, no study has been conducted from the Kurram district of Pakistan. Very limited opportunities are available to the people of Kurram district, and most are pastoralists in the mountainous part of the district, and famers in the fertile valley. Livestock plays a key role, as they provide farm power, rural transport, manure, fuel, milk and meat, but have also a major role in rural economy by providing income and employment to the small hold farmers and poor people of the society. Easily accessible and available ethnoveterinary medicinal plants provide a cheaper source for treatment of various diseases. The only restriction in the area is the seasonal accessibility of certain plants, for which farmers have acquired different ways to preserve them for off-season uses. In such communities the modern veterinary health curative system is inadequate, and therefore the inhabitants utilize traditional ethnoveterinary medicinal systems for health care. Most of the inhabitants cannot afford modern allopathic drugs, which ultimately leads to poor livestock production and financial losses due to poor health of animals. Under such conditions, ethnoveterinary medicine can be promoted as an alternative of modern drugs and it will help in poverty alleviation by empowering the people to make use of their own resources for healing of their livestock. The mountain communities of Kurram district, similar to other parts of the world, contribute to ecosystem maintenance through rich culture, religious and spiritual beliefs and maintain a knowledge that has evolved over generations (Saltan and Ozaydin 2013) . This indigenous knowledge of the veterinary health care system is orally transferred from one generation to other, therefore, traditional veterinary medicine knowledge may be lost due to rapid socioeconomic, technological, environmental changes and as a result of the loss of cultural heritage under the guise of civilization (Nfi et al. 2001) . Changes in income generating systems and lack of interest in coming generation to utilize conventional methods of treatment may bring such traditional use to the verge of extinction in future. It was direly needed to preserve the indigenous use of medicinal plant having therapeutic importance in livestock diseases from the area. Therefore, this study was initiated with the aims to explore and record indigenous ethnoveterinary knowledge from the Agro-pastoralist communities in Kurram district towards preserving folk knowledge of medicinal plants.
Materials and Methods

Study area
Kurram district is a remote area administrated by the Khyber Pakhtunkhwa Pakistan, situated between 33 o 20´ to 34 o 10´ N and 69 o 50´ to 70 o 50´ E Fig. 1 ). The district is surrounded to the east by Orakzai and Khyber districts, in the southeast by Hangu district, and in the south by the North Waziristan district; Nangarhar and Pukthia of Afghanistan lie to the west. The highest peak of the Koh-e-Safaid range is Mt. Sikaram, which is 4728 meters high . According to the latest census report of 2017, the overall population of the research area is 253478 (www.pbs.gov.pk/content/populationcensus). Generally, the people of Kurram district are poor, mostly pastoralists and farmers. Other tribes living in Upper Kurram includes Sayed, Bangash, Turi, Maqbal, Hazara, Khushi, Mangel, Hazara, Kharote and Jaji. The people of the area believe in Jirga, which is one of the most active social institutions in the area or community committees to resolve their dispute and other issues. . Kurram district is very rich in historical places, ethnic diversity and natural beauty, and its population is known for its hospitality. People take collective action in support of economic and social activities, supporting each other on special occasions like death and marriage ceremonies, harvesting and threshing of crops, construction of Hujras (a meeting place), mosques and other buildings, the cleaning of irrigation channels, protection from floods, maintaining paths, wood and grass cutting etc.
Ethnoveterinary field work and interviews
Data were collected from different localities between January 2015 to August 2016. Informants were selected using the purposive sampling technique, (Tongco, 2007) . In total 19 indigenous village heads were interviewed and the villages included were Sultan, Daal, Mali kali, Alam Sher, Kirman, Malana, Luqman Khail, Shalozan, Bughdi, Pewar, Teri Mangal, Kharlachi, Burki, Shingak, Nastikot, Karakhila, Zeran and Parachinar. Only participants over forty years of age were interviewed, assuming that most knowledge is held by elders (Ullah et al. 2013) . The survey targeted farmers, pastoralists, traditional healers, shopkeepers, plant collectors and gardeners who have the knowledge about the ethnoveterinary practices. The diseases conditions were charaterised by healers and they prescribed the remedies in time of need. Ethnomedicinal plant data was collected through semi-structured interviews and a questionnaire was set in the local language (Pashto).
Fig. 1. Study area map
Plant identification and herbarium deposition
The identified medicinal plants were dried under shade, preserved by using 1 % CuSO4 solution and mounted on herbarium sheets. A voucher number was given to each plant samples. The collected plants were identified by taxonomists at the Department of Plant Science,Quaid-i-Azam University Islamabad and compared with the Flora of Pakistan (Ali and Qaiser, 1995) . All specimens were placed in the Herbarium unit of the Plant Science Department, Quaid-e-Azam University Islamabad Pakistan for future reference.
Data analysis Relative Frequency Citation (RFC)
Relative frequency of citation was computed using RFC=FC/N Where FC=is the number of informants reporting the use of plant divided by the sum of informants who took part in the study (N) (Ullah et al. 2019) Use Valve (UV) The relative importance of each species was computed according to the given formula; UVs= ∑ UVi / Ni, proposed by Phillips and Gentry (1993) ; Where 'UVi' represents use value for a given species among the informants who participated and 'Ni' represents the sum of informants.
Results
Demographic information of the participants
In the current survey 97 participants were either interviewed in their homes, or meeting places (Hujras), fields and religious places. Of the 97 participants 76 were men and 21 women (Table 1) . (Table 2) . Asteraceae was the dominant family with (12 species); followed by Lamiaceae (9), Fabaceae (4), Amaranthaceae, Pinaceae, Poaceae and Solanaceae with three species each, and the remaining of the 36 plant families were represented by one or two species.
Plant parts used, pormulation and use categories
The participants mentioned different parts of the plants used for preparation of remedies. Leaves were the most used parts (38 %) followed by flowers (13 %), seeds (10 %), stem (10 %), fruit (8 %), roots (7 %), shoot (4 %), aerial parts (4 %), bulb (2 %), oil (2 %), whole plant (1 %) and resin (1 %). The main method of preparation of remedies was powder (32 species), followed by decoction (31), paste (8) and juice (6). Several plants parts were used directly. The key informants in this study noted 28 different therapeutic uses of the plants and this include abdominal pain, analgesic, anthelmintic, antidote, antifungal, anti-inflammatory, antiseptic, antiulcergenic, colic pain, constipation, control bleeding, delivery, digestive, diarrhoea, indigestion, eggs production, eye infection, flatulence, flu, galactagogue, indigestion, mouth sores, refrigerant, respiratory problem, skin problems, stomach disorders, urinary disorders and vigour (Table 3 ) and (Fig. 2) . A total of 22 species were used as digestive, skin problems (10), flatulence (9), anthelmintic and refrigerant (7), diarrhea and as anti-inflammatory (4). (Table 4) . 
Discussion
In current study the number of male participants was higher due to ease of access while the number of female informants was less due to the culture of female concealment in the study area . The wide use of identic common names indicates a broad transmission of indigenous knowledge of ethnoveterinary plants holding different uses (Hart and Bussmann, 2018) . The results show that people above sixty years old had more knowledge concerning the traditional knowledge of use of medicinal plants for the cure of various ailments of domestic animals. Asteraceae was the most used plant family (Liu et al. 2009; Bonet 2003) , congruent with its high species number and wide distribution (Mussarat et al. 2014) . The broad use of Asteraceae species may also be linked to their chemical constituents, which are commonly used against microorganisms (Uncini et al. 2001) . In this study the leading growth form of the medicinal species was herbs (67 %), shrubs (19 %) and trees (14 %). Herbs are often used due to ease of collection, and storage (Marwat 2008; Barboza et al. 2007) . Leaves were the most used part of the plant due to ease of collection and high amount of active ingredients (Ahmad and Schroeder 2003) .The high relative frequency some plants may allow researchers in related academic disciplines for future drug discovery (Khattak et al. 2015) . These plants species should be prioritized for conservation as their preferred use may cause threats to their population by over harvesting. The ethnobotanical studies survey in other parts of Pakistan and around the world also strengthens the traditional use of the reported plant in veterinary practices. Allium cepa bulb was used in skin inflammation in cattle and indigestion while this plant is used for cure of indigestion, colic pain and ear infection in other parts of Pakistan (Dilshad et al. 2010) . The use of Chenopodium album as anthelmintic and for urinary problems in livestock in the study area agreed with the results of researchers from other parts of the World (Bilal et al. 2009; Gabalebatse et al. 2013; ) . Chenopodium album was also reported as being used for flatulence, as purgative, anti-jaundice, urinary tract infections, snake bite treatment, vegetables, fodder, insecticides and pesticides in the Khyber Pakhtunkhwa Pakistan (Hassan et al. 2014; Butt et al. 2015; ) . Leaves and flowers of Cannabis sativa were dried and crushed and used as anodyne and for gonorrhea, pregnancy, lice, relished by horse and mules from Khyber Pakhtunkhwa (Tolossa et al. 2013; Adnan et al. 2015; Hassan et al. 2014; ) . Foeniculum vulgare is used as colic and in adjacent area it is used for cough in livestock (Raza et al. 2014) . Fumaria indica has a significant usage in the study area and is widely known among local populations owing to its usage against flatulence in goats and in literature it is mentioned as wound healing agent, for cough, fever and abdominal disorders (Cowan 1999; Abbas et al. 2002; ) . Taraxacum officinale was used for skin problems while it was used for renal diseases and increase of milk production in cows in Naran Valley, Pakistan (Khan 2011) . The fruits of Withania coagulans were given to domestic animals for constipation, while people of different ethnic communities living in Lesser Himalayas Pakistan used Withania coagulans for mammary gland infections in cows, sheep, goats and buffalo (Abbasi et al. 2013; Khattak et al. 2015; ) . Moreover, the plant was used as a treatment for abdominal pain, digestion, wound healing and against sunstroke, abdominal disorders (Mussarat et al.2014; Ahmad et al.2015; ) . Zingiber officinale was used as anti-inflammatory for internal injuries in the research area while it was used to cure cough and stomach ache in Faisalabad, Pakistan (Bilal et al. 2009 2018 a,b) . Some differences in the use of these plants were found in both regions. Allium cepa was used as digestive in the study area while this plant was used for milk production in animals by Waziristanian communities and in the Bajaur District, where the plant was also used for stomach illness (Aziz et al. 2018 a,b) . Brassica rapa seeds were commonly used for digestive problems in the research area while the same plant was used for cough in the Bajaur District and for skin infections in South Waziristan District, and in other regions it was used only against gastro-intestinal disorders.
Calotropis procera extract mixed with sugar was used as anthelmintic and as cure for the digestive problems of cattle in the study area while this plant was used for joint pain in Waziristan District and the latex was used against skin problems in Bajaur District (Aziz et al. 2018 a,b) . The probable reason for low consensus among the three regions in ethnoveterinary medicinal plants may be diverse socio-cultural values. Some plants in the current study were used in treatment of more than one ailment, e.g. Oxalis corniculata which was used as digestive and for diarrhea. Some herbal preparations used for livestock were made by a combination of two or more plants species by mixing ghee and sugar. Ingredients like sugar and ghee reduced the relative potency of the remedy (Jabbar et al. 2006) . On the other hand, a search through the literature revealed that no such indication was found on the use of Curcuma longa as reported in this survey. The method of administration of ethnoveterinary plant remedies varied among different ethnic communities (Eswaran et al. 2013; Bharati 2012) . For example, in the study area a decoction of Pinus wallichiana leaves were used for treatment skin problems while literature indicates that P. wallichiana resins can be used for gastrointestinal problems, skeletal and muscular ailments, dermatological, respiratory diseases (Farooq et al. 2008 ).
In the current survey, we observed that farmers, shepherds and aged community members were familiar with veterinary preparations, diagnosis and herbal therapies due to their close interaction with domestic animals. The uses of medicinal plants are still very common, although the use of some medicinal plants have been abandoned already . The under-utilization of the local plants could be attributed to the limitations of infrastructure, communication, transport, markets, and increasing preferences towards allopathic medicines (Kunwar et al. 2012) . The indigenous people used medicinal plants not only for treatment of livestock but also for the food. Evaluation of the nutritional values of each ethnoveterinary plant species would be very interesting, and it would be important to check the biological efficacy through phytochemical, pharmacological, toxicological and clinical studies for wider application (Disler et al. 2014) . The study reveals that most plants reported in this study are wild. The area is remote, and locals exploit the available natural resource including flora. But there is lack of conservation strategies in the area. Therefore, it is recommended, that conservation strategies should be adopted for the protection of medicinal plants and traditional knowledge in the study area to maintain better health conditions of animals
Conclusions and Recommendations
In the Kurram district of Pakistan people practiced (82) medicinal plants to cure (28) livestock diseases. Asteraceae and Lamiaceae were the dominant botanical families and leaves (38%) were the most used plant parts. Most plant were used in problems of digestive systems as digestive (22), skin problems (10) and antiflatulence (8).
The frequently used plant species should be prioritized for conservation as their preferred use may cause threats to biodiversity. The study also specifies to maintain the indigenous cultural uses by preserving the indigenous medicinal plants and associated knowledge.
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